The study of safety control and risk management, to be abbreviated as SCRM, is one of the focal points of the public interest and active efforts are being made for its promotion. ' Very In third, a battery-driven oscilloscope was adopted. The oscilloscope was hung on the shoulder of the human by a belt.
The arrangements of the connection of the probe was the same as in the case of configuration 1.
Results and Discussion
Dependence of the human individuals The output voltages and the currents have shown fairly large dependence on the individuals. The first study, which was done with respect to the dependence on the human individuals, used configuration 1. Figure 1 shows the voltages induced on different persons. The magnitudes of the voltages shown in the figure refer to four times the difference between the highest and the lowest. This large difference has been attributed to the effect of the footwears. High voltages were observed when the subject was bare-footed or put on shoes with ANALYTICAL SCIENCES FEBRUARY 1991, VOL. 7 leather soles, whereas low voltages, on the contrary, when the subject put on sandals with urethane soles. The former has been assumed to be due to the fact that the electric coupling between a man and the floor of the laboratory is strong, and the latter to be due to the weak electric coupling. According to the results of measurements cited above, it has been assumed that when the coupling is strong between the human and the floor, two together act as an antenna. The antenna picks up the electric field in space and presents consequently a high voltage signal. The dependence of the antenna effect on the human individuals has also been studied by configuration 2. The magnitudes of the induced voltages were in the order of several hundred millivolts, lower by about one order of magnitude than the case of configuration 1. Heavy dependence on the individuals was observed there, which was again evidenced as attributable to the effect of the footwears.
However, a remarkable difference has been noticed between the two configurations: 1 and 2. In configuration 2, high induced voltage was observed when the electric coupling between the human and the floor was weak, and low voltage when the coupling was strong. The latter finding has been taken as suggesting that, in this configuration, the impedance of the human body shunts the input impedance of an oscilloscope. When the coupling is strong, the former impedance becomes small and consequently the total impedance between two terminals of an oscilloscope also becomes small, resulting in a lowering of the induced voltages. But both of the two configurations so far studied refer to the contribution of the electric field of the 50 Hz power line leading to the oscilloscope. As the oscilloscope driven by a battery was used, the output voltage was noticed to be lowered by more than one order of magnitude. Because the grounding of the oscilloscope of configuration 1 has been set rightly with the best efforts, the observed results cited above must refer to the fact that the human body works Effectiveness and directionality of the human antenna The human body picks up the lower frequency electric field more efficiently than a simple copper rod of 2 m length. Furthermore, the antenna effect is heavily dependent on the orientation of the body (the directionality of the human antenna). Figure 2 shows the latter dependence. The characteristics of the latter dependence are much different. The difference of the observed forms of the electromagnetic waves suggest that there are more than two sources of electric fields.
This strong directionality of the human antenna effect may refer to the ability of the human for identification of the direction of the source of an electromagnetic field.
Location effects
The oscillosope driven by a battery is useful for the study of electric fields at various places of different locations. When a conventional oscilloscope with the 50 Hz power was used, it showed little difference in the signals at various places since it picked up the electric field due to the power line connected to itself. In order to avoid the latter, configuration 3 was adopted for the measurements. 
Frequency analysis
The forms of signals in Fig. 1 are obviously distorted from a sinusoidal function.
We analyzed frequency components by the use of an FFT analyzer. The results are shown in Table 2 . Only odd harmonics are strong and each component of even harmonics is less than 0.1% of the basic 50 Hz component.
This phenomenon may be due to the action of the transformer of the power supply.
Other sources of electromagnetic f ells than the 50 Hz power line Recently, from the point of view of health, electromagnetic fields near television sets, computers, or in cars are attracting much public attention. We measured the fields near such sources using configuration 3. The results are shown in Fig. 3 . The electromagnetic field near a television set was strong and contained component of about 100 kHz. The field near a main frame computer was found weak, which may be due to the care of the manufacturer.
Some components of about 200 kHz were contained in the field. The field in a computer terminals room was similar to that near the computer. In a motor car, electromagnetic field of a pulse sequence was observed in a period after the engine was started.
One pulse of the sequence was a exponentially decreasing sinusoidal function of about 10 kHz. for the preparation of the precious metal coat plates for the pick-up probe. Table  1 places Voltages induced by the antenna effect at varioi Table 2 Frequency components of a function in Fig. 1 a. Relative strength of each harmonic wave when the strength of the 50 Hz wave is taken to be 100. Fig. 3 Electromagnetic fields in space due to various sources. a) near a television set; b) near a main frame computer; c) in a computer terminals room; d) in a car.
